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Main sources and types of data received by EFSA
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•ADME studies

•Following OECD TG and GLP criteria

•Traditional TK parameters (Tmax, t1/2, AUC, analytical data, 
etc...)

In vivo biological 
studies 

•Sub-chronic, chronic, repro-dev studies

•Following OECD TG and GLP criteria

•Traditional Tox parameters (biochemistry, histopathology, 
weight, food consumption, etc...)

In vivo
toxicological 

studies

•Mainly for genotoxicity and metabolism

•Following OECD TG and GLP criteria

•Traditional parameters (biochemistry, markers for mutagenesis 
and chromosomal aberrations, etc..)

In vitro studies

Traditional chemical risk assessment 
relies mainly on animal bioassays



EFSA’s use of alternative approaches in chemical risk 
assessment: the past two decades
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In vitro approaches for genotoxicity 
testing

 Established battery of in vitro tests

 When clear absence of genotoxicity there is no 
need for in vivo tests

TTC approach in chemical risk assessment

 Used by EFSA since 2004 for flavourings (EFSA 
Guidance from 2010 under review)

 For some impurities, metabolites and degradation 
products

 Pharmacologically active substances present in 
food of animal origin

 Combined exposure to multiple chemicals

 2019 Guidance
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Read-across in chemical risk assessment

 Flavourings

 1996-2006: Grouping of ~2650 existing flavourings 
into 34 groups of substances of structurally related 
compounds expected to show similar metabolic and 
biological behaviour

 Flavouring Group Evaluations (FGEs)

 Procedure for evaluation of new flavourings

 Combined exposure to multiple chemicals
 Read-across from similar mixtures (sometimes 

referred to as sufficiently similar mixtures)

 Grouping chemicals into assessment groups

 Food contact materials (ad-hoc)



Example: Pesticide metabolites
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Module 1: Genotoxicity assessment

9



Recent Sectoral Guidance Documents: 
Opportunities for NAMs
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In vitro studies may provide mechanistic information on 
the toxicokinetics and toxicodynamics of the 
nanomaterials.



 The IATA was developed to assess the 
applicability of the DNT in vitro testing 
battery (IVB), designed to explore 
fundamental neuro-developmental 
processes, in the regulatory risk 
assessment of pesticides

 Case studies show the applicability of the 
DNT-IVB for hazard identification and 
characterisation and illustrate the usefulness 
of an AOP-informed IATA for regulatory 
decision making.

Developmental Neurotoxicity Testing
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The future of chemical risk assessment in EFSA: New 
projects, new challenges and new ambitions
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Changing the way to do Risk Assessment
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EC policy

EFSA strategy

2027 

NAMs 
landscape



Landscape analysis
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Identify priorities and multiannual strategy 
for the incorporation of NAMs in regulatory 
hazard and exposure assessment of chemicals 
in food and feed



 Development for a horizontal Guidance on the use of RAx in EFSA and by its 
Scientific Panels

 Considerations

 Testing the regulatory applicability of RAx to chemicals in remit of food safety

 Testing opportunities for biological RAx

 Testing opportunities to underpin RAx with NAM

 Procurement to test RAx using EFSA’s database on plant protection products

Read-Across Approaches for Food Safety
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 Pesticides: neurodegenerative diseases

Nanomaterials: GI uptake and genotoxicity

Artificial intelligence for NAMs

 PFAS immunotoxicity

 TKplate 2.0 (Open-Source Platform integrating PBTK Models and 
Machine Learning Models) 

 Human variability in toxicodynamics (qAOPs)

Ongoing Collaborative NAM case studies
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Human variability in toxicodynamics (qAOPs)
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 Project starting November 2022
 Consortium: University of Leiden (lead) (NL), DTU-Food (DK), Centre for 

Human Drug Research (NL), Certara France (FR), BioClavis Ltd (UK)
 Modelling of cellular stress responses responsible for toxicity



NAM Project calls: 2022
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Project call 2022 

(NAMs4NANO): 
Data integration: case studies 

nanomaterial, tools for reporting NAMs 
data in IUCLID

Data 
integration/

New concepts 
in RA (2022-

2027)

Toxicokinetic 
assessment

Advanced cell 
culture 
models 

including 
Organ on a 
chip (OoC)

Exposome 
data to 

implement in 
AOPs

Development 
of additional 
AOPs/AOP 
networks

Human 
susceptibility

Project call 2022 

(ADME4NGRA): 
Case studies to advance in vitro ADME 
models for use in IVIVE-PBK models, 

open access reference database

Project call 2022 

(call for proposals): 
Case studies: AOP and transcriptomics 

to predict target organ toxicity



Funding

Some final thoughts – how to move to NGRA?
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